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Abstract 



This study is based on the premises that information technologies (IT) are essential to 
African development and that education systems are responsible for developing 
countries’ human capacity to maximize those technologies. It examines the ability of 
education systems in Mali and Ghana to develop the capacity to harness the potential of 
information technologies for African-empowered development. The condition of 
education and telecommunications in each country is examined in light of five conditions 
that indicate the existing and potential resources and intent of the systems: awareness, 
access, applicability, African adaptability, and importance of advocates. Evidence of 
these indicators is synthesized and analyzed to draw conclusions about why Malian and 
Ghanaian education systems can or cannot build the stipulated capacity under current 
conditions. A model is then recommended for how to proceed, based on the information 
and analysis provided. 




4 



11 



Table of Contents 



Acronyms, Abbreviations, and Definitions v 

A Note About the Data vii 

An Introduction: Africa, IT, and Education 1 

The Problem, the Question, and the Argument: 

What It Takes to Harness the Potential of IT 3 

A Review of the Literature 5 

IT for Change and for African Development 5 

IT for Educational Enhancement and for Change 9 

Changing Education Systems 12 

Situating This Study 15 

Conceptual Framework: Considering Both Resources and Intentions 16 

Diffusion and Its Theories 16 

The Approach 1 8 

The Conditions 18 

Awareness, Access, and Applicability 19 

African Applicability and the Importance of Advocates 20 

These Conditions as a Guide 2 1 

Data and Methodology: Comparing Case Studies 22 

Case Studies 22 

Data, Studies, and Analyses 23 

Perspectives 25 

Discourse and Activity Descriptions 27 

Comparisons 27 

Factor Analysis 28 

Findings and Implications 29 

Mali (profile) 31 

An Introduction to the Education System 3 1 

PRODEC: The Current Plan for Education 32 

The Telecommunications Sector 35 

About IT for Education 37 

On Behalf of President Konare 37 

The Opinions of Selected Advocates 39 

Pilot Projects: IT in Education 41 



Findings and Implications (continued) 

Ghana (profile) 43 

An Introduction to the Education System 43 

Education and Vision 2020: The Current Plan 44 

The Telecommunications Sector 47 

About IT for Education 48 

Policies 48 

Voicing Continued Support 49 

The Opinions of Selected Advocates 50 

Pilot Projects: IT in Education 5 1 

Comparing Mali and Ghana in Broad Strokes 53 

Comparing Current Contexts 53 

About the Discourse 56 

IT Activities in Education 57 

The Analysis: Mali, Ghana, and the Five Conditions 59 

Awareness 59 

Awareness of the Potential of IT in Education 59 

Mechanisms for Promoting Awareness 59 

Conducive Structure 60 

Access 60 

Access to IT 60 

Access to Education 61 

Applicability 61 

African Adaptability 62 

Advocates 63 

The Bottom Line: Resources and Intent 64 

Conclusions 66 

Recommendations 68 

Areas for Future Research 71 

Bibliography 72 

Annex 1: Human Subjects Review 81 

Annex 2: Survey Questions 86 

Annex 3: Findings Tables 4-8 90 




6 



IV 



Acronyms, Abbreviations, and Definitions 



ADP: (Ghana). Accelerated Development Plan. The Ministry of Communications’ plan 
for the rapid development of the telecommunications infrastructure and industry. 

Africa: In this paper, Africa refers to sub-Saharan Africa. Also, when making 
generalizations about systems and conditions, some likely do not apply to South Africa. 

APE: (Mali). Association Parents d’Eleves. Students’ parents association. 

CAP: (Mali). Centre d’Animation Pedagogique. An extension of the Ministry of 
Education, centers created at the district level to support the teaching mission of 
community schools and help provide for their management (Charlick et al., 1998; 
PRODEC Grandes Orientations, 1998). 

FCUBE: (Ghana). A ten-year program (1996-2005) designed to provide every child with 
a good quality education, improve the teaching process and learning outcomes, 
strengthen management of the basic education system, and improve access to 
education — especially for girls and disadvantaged segments of population. 

GES: (Ghana). Ghana Education Service. The branch of the state education systems that 
implements 80 percent of the functions at the pre-university level. 

GOG: Government of Ghana. 

GOM: Government of Mali 

ICT: Information and Communication Technologies — see Information Technologies. 
ISP: Internet Service Provider. 

IT: Information Technologies. Like Byron and Gagliardi’s definition of “new 
technologies,” IT “principally include[s] the developing technologies of 
telecommunications, computing and microelectronics and their convergence which has 
created a range of new possibilities for information collection, storage, manipulation, 
transmission and presentation” (Byron & Gagliardi, 1998). 

MOE: Ministry of Education. 

NACVET: (Ghana). The National Council of Technical and Vocational Training. The 
organization responsible for building the technical skills of Ghanaians. 

NEF: (Mali). Nouvelles Ecoles Fondamentales (New Primary Schools). Community-run 
schools’ more active and non-formal approach was taken to pedagogy and an emphasis 
was given to using maternal languages alongside French. 
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NFLP: (Ghana). National Functional Literacy Programme. A program focused on 
identifying target populations to help them read, write, and compute in one of the 15 local 
languages. 

NGO: Nongovernmental Organization. In this paper, refers to local (Malian or 
Ghanaian) organizations that are not created or managed by the government. 

PIE: (Ghana). Partners for Internet in Education. See 
http://members.xoom.com/pieghana. 

PRODEC: (Mali). Programme Decennal de Developpement de 1’ Education. Mali’s ten- 
year education plan, begun in 1998. 

SPAM: (Ghana). School Performance Appraisal Meeting. The mechanism for the MOE 
to keep communities informed of their schools’ performance and to encourage them to 
participate in maintaining a high-quality education (Essah-Hienno, 2000). 

USAID: United States Agency for International Development. 

Vision 2020: (Ghana). This plan is designed to bring Ghana to middle-income status by 
the year 2020 by reducing poverty, increasing employment opportunities and Ghanaians’ 
average incomes, and reducing inequities to improve the general welfare and material 
being of all Ghanaians. 

WorLD: The World Bank’s World Links for Development Program. See 
http://www.worldbank.org/worldlinks. 
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A Note About the Data 



There are a number of sources of data in this study, but the bulk of the data is from those 
listed below. These descriptions explain and qualify the data: 

World Development Indicators 

Teacher-Pupil Ratio: For Mali. The number of pupils enrolled in primary school divided 
by number of primary school teachers-regardless of their assignment. (From UNESCO’s 
Division of Statistics in cooperation with national commissions and national statistical 
services. Using UNESCO statistical yearbook 1998.) 

Cost of a Local Call: For Mali. (From the ITU.) 

Cost of a Three-Minute Call to the U.S.: For Mali. The peak rate call. (From the ITU.) 



International Telecommunications Union 

Population: Mid-year estimates from the United Nations. 

GDP: From the IMF or the World Bank. 

Main telephone lines: Lines that connect customers’ equipment to the national operator; 
in most countries this includes public pay phones. 

Wait list: Number of applications received for telephone service. 

Waiting time: The time if the number of applicants on the waiting list is divided by the 
average number of main lines connected per year over the last three years. 

Number of Public Phones: Includes both coin and card, some include public phones 
installed in private places; there is no distinction on whether they are operational. 

Cost of a Three-minute local call: Assumes private line; the cost for a three-minute call, 
not the average for three minutes on the telephone. Taxes are included in this price. 

UNESCO Statistical Yearbook 

For this study, all of the data used is from 1994/5 for consistency. Much of the data for 
Ghana is missing. 

Intake: Number of new entrants into the first grade of primary education, regardless of 
age, expressed as a percentage of the population of official admission age. 

Repeaters: Total pupils enrolled in the same grade as the previous year, expressed as a 
percentage of the total enrollment in primary education. 
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An Introduction: Africa, IT, and Education 



Five years ago, only four of the 54 African countries had access to the Internet in their 
capital cities through their own gateways' and were able to provide Internet service to 
individual subscribers. Today, all but Eritrea manage their own access and many provide 
access to subscribers located outside of the capital (Jensen, 2000). However, as public 
demand for the Internet is also growing quickly the telecommunications infrastructure in 
Africa has not been able to expand enough to meet the need. Many customers wait for 
more than one year to have a phone line installed in their home or business. And, though 
the potential of new information technologies (IT) is getting much attention from leaders, 
governments have done little to actively promote the Internet’s use for national 
development. 

Mali and Ghana are among the poorest countries in the world, ranking 166th and 133rd, 
respectively (out of 174 countries), according to UNDP’s Human Development 
Indicators. So though they might seem the least likely to integrate IT into their education 
systems because of poverty, in fact, both countries have significant beginnings in place. 
Because of the potential that IT holds for changing and improving education, these may 
be the places where IT will have the most impact. 

National policies designed to harness the use of information technologies are in their 
formative stages in Mali and Ghana, and, to date, there are none in place addressing their 
applicability to education and thus developing the human capacity of the continent. This 
arena is different from most education reforms in that it is an intersection of two 
sectors — education and technology. The players and processes are not the ones usually 
found participating in education reform. Mobilizing the necessary resources and 
expertise requires communication and coordination among people from government 



1 Gateway: a telecommunications center that is linked with other similar centers internationally and/or 
domestically providing communications for distribution. With regard to Internet access in Africa, gateways 
are found at the telecommunications companies and sometimes at private sector Internet Service Providers 
and powerful international private sector companies (i.e., oil conglomerates, gold mines, etc.), depending 
upon the laws of each country. 
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institutions, nongovernmental organizations (NGOs), businesses and international 
organizations, and technical experts (Means et al., 1993). An element of creativity and 
innovation is brought into the process by virtue of involving new technologies and having 
different kinds of organizations working together towards a new kind of goal. Though 
Malian and Ghanaian education systems encourage participation from a variety of 
stakeholders, policy-making and implementation have retained their centrally-controlled 
processes. This rigidity is symptomatic of the inherited colonial systems and suggests 
that these systems have not evolved to promote innovative African development. This 
implies an inherent mismatch between the existing systems and those ideal for promoting 
the integration of information technologies into education systems. 

In spite of the poor state of telecommunications infrastructure and the mal-developed 
education system, there are a number of pilot programs that have taken hold and inspired 
policy-makers to begin discussing and planning for policies for IT use in schools within 
Mali and Ghana (Respondent Mali#l). Because of this groundwork, these countries are 
ideal environments to examine the first steps of IT use in education and the feasibility for 
systemic proliferation of IT. Mali and Ghana provide similar but contrasting 
circumstances that allow this study to focus on the West African context, while looking at 
the variations between the countries due in part to their respective Francophone and 
Anglophone colonial heritage. 

This study adopts the view that information technologies will play an important role in 
African development and that these tools require national strategies to be properly 
leveraged for African benefit. Though the education systems in Mali and Ghana may 
intend to develop their countries’ human capacity, they are not capable at this time to 
harness the potential of IT use. This study lays out the conditions and their indicators, 
asserting that both the resources and the intentions of the education system need to be 
included to determine the ability of that system to support innovation to maximize IT use. 
This approach includes a range of factors that highlight the strengths and weaknesses of 
the systems in both Mali and Ghana, which are then analyzed to determine which factors 
are the most critical to integrating IT into education and what is the best way to proceed. 




2 

11 



The Problem, the Question, and the Argument: 
What It Takes to Harness the Potential of IT 



Harnessing the potential of information technologies entails more than simply 
proliferating their use. It means encouraging people to be innovative in applying and 
tailoring IT to their needs. 

...indigenous implementation capacity is currently the most important 
constraint on Africa’s ability to address challenges of globalization and 
their own social and economic development. This implies that African 
populations must be equipped with skills which are necessary, not only to 
access information via the Internet, but to learn from information and to 
apply knowledge innovatively (Fouche, 1998, p. 147). 



Measuring what is necessary to harness the potential of IT on a systemic level includes 
understanding the capacity of the system to provide access to and training for IT, as well 
as the ability of the system to encourage — or at least enable — people to experiment and 
innovate to make these technologies respond to their needs. On a country level, 
indicators for harnessing IT include: 

. the level of awareness among leaders and advocates of the potential of IT and 
what is needed to harness it, 

• the state of education and telecommunications, 

• the nature of the education and telecommunications systems and their current 
policies, and 

. the ability of those systems to adapt models to African needs. 

In the case studies that follow, an inventory of these factors identify the strengths within 
and between the systems under study, and the ensuing analysis answers the question: 
Why are Malian and Ghanaian education systems able or not able to harness the potential 
of IT use? 



To explain why this may be the case, this study explores two overarching factors: the 
resources needed to implement IT activities and the intentions of the education systems 
There are critical resources that contribute to an enabling education environment for IT 
use, including but not limited to infrastructure and materials. Intentions to integrate IT 
can be identified by considering the support given by decision-makers and whether the 
system operates in a manner consistent with the nature of the reform. Malian and 
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Ghanaian schools and the government structures that run them are based on colonial 
systems that were not designed for the contexts that house them nor for helping Africa to 
develop and maximize its human and physical resources (Evans, 1994). New kinds of 
plans should be put in place now that technology holds the promise to empower Africans 
to participate in global affairs like never before. New policies, progressive discourse, and 
pilot activities may reflect the groundwork for much needed changes, but the 
combination of the right context, resources, and support are integral to the success of this 
kind of system-wide innovation. 
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